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Introduction
Old-field ecosystems are a dominant part of the 
landscape in eastern North America. Abandoned 
crop and pasturelands across the region typically 
transition from annual and perennial herbs and 
grasses to communities dominated by woody 
vegetation. The pattern of change that has been 
well described for over a century (Pickett, 1982, 
Fridley & Wright 2012). To further understand this 
process, we studied the growth and  species 
composition of the woody vegetation at the 
different-aged successional plots at the CEER.
The research aimed to address 1) How 
biodiversity changes during succession at the 
CEER plots, and 2) Whether these changes are 
typical of old field succession in the region.
Materials
Four different successional plots, that were 
approximately one hectare each were studied. The 
plots had differing successional ages: 7 years of 
growth, 8 years, and two plots with 13 years of 
growth. For the two younger plots an entire 
species inventory was done. Each woody plant 
species was identified along with its status of 
native or invasive, and the diameter at breast 
height was recorded. For the two older plots, a 2-
meter belt transect (approx. 90 m in length) was 
run through the middle of the densest stand of 
vegetation, as determined from a satellite view. 
The same data were recorded for trees within the 
belt transect as for the fully censused plots. All 
stems were mapped into Arc GIS.
Conclusions
As plots increased in age the number of invasive 
species decreased. The youngest plot (7-year-old) 
had the highest percent of invasive species (78%) 
of the total stems. Early successional habitats are 
frequently invaded by invasive species (Culley & 
Hardiman 2007). As the plots increased in age, 
they also became less diverse. The youngest plot 
had 10 species, while the 8-year-old plot had 7 
species. These plots had a species evenness of 
0.790415957  and 0.75029158 respectively, while 
the first 13-year-old plot had an evenness of only 
0.086561702. The first 13-year-old plot transect 
had only 2 species present, while the other only 
had a single species: Black Cherry (Prunus 
serotina). Both 13-year-old plots were dominated 
by a large stand of Black Cherry and made the 
majority (>98%) of the sampled stems. This shows 
that invasive species have become an increasing 
problem in early successional habitats, like old 
fields and that woody species diversity in this case 
generally decreases with successional age in old 
field environments. Further studies of long-term 
impacts of invasive species would be beneficial to 
understanding how they change the trajectory of 
succession. 
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Figure 1. Satellite image of labeled CEER plots. Yellow 
“X” indicates sampled plots.
Figure 3. Rank abundance curve for 
woody vegetation in 8-year-old plot. 
An asterisk indicates that the species 
is invasive. 
Fewer species were found in this 
plot. Further, no unique species were 
found in this plot relative to those 
found in the 7-year-old plot.
While Autumn olive is the most 
common species found in the 7-year-
old plot, it is the least commonly 
found species in the 8-year-old plot.  
Bradford pear and Amur honeysuckle 
remain in the top three species by 
stem number, but red mulberry 
replaces autumn olive.
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Figure 2. Rank abundance curve 
for woody vegetation in 7-year-old 
plot. Species with an asterisk 
indicate the species is invasive. 
Species from greatest to least 
abundance include: Autumn olive 
(Elaeagnus umbellate), Bradford 
pear (Pyrus calleryana), Amur 
honeysuckle (Lonicera maackii), 
Staghorn sumac (Rhus typhina), 
Red mulberry (Morus rubra, 
Lonicera tatarica), Black cherry 
(Prunus serotine), Box elder (Acer 
negundo), Red maple (Acer 
rubrum), and American hackberry 
(Celtis occidentalis).
Figure 4. The Shannon Diversity and 
species evenness for each plot. The 
two youngest plots being total plot 
surveys while the two 13-year-old 
plots were both belt transects. 
Rank abundance curves are not 
included for the 13-year-old plots 
because they had only 1 or 2 unique 
woody species per plot.  
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